Summanr The aim of the study was to examine the relations between widowhood and divorce and overall surVival among women with cancer. All Norwegian women born between 1935 and 1954, and diagnosed with cancer between 1966 and 1990, were followed up until 1991. In all, 14 231 cases were followed up for a median length of approximately 4.5 years (mean = 6 years), and 4311 women died during follow-up. In addition to overall cancer, separate analyses have been made for cancer at specific sites. Widows had a risk of dying which was nearly identical to that of married women for all sites except colorectal cancer, for which widows had a 2-fold increased death rate compared with married women. Divorced women had an overall increased hazard ratio of 1.17 (95% Cl 1.07-1.27), which was confined to cancer of the breast, lung and cervix. With few clear exceptions women with children had a better survival than nulliparous women (overall hazard ratio=0.80. 95% CI 0.74-0.87).
It has been suggested that marrage promotes health and protects against disease, even against death (Joung et al., 1994) . The married are reported to be mentally and physically healthier (Coombs, 1991) , and marriage may particularly have psychological effects, which provide the individual with social support (Mastekaasa, 1993) . Lower mortality has been reported for married persons (Kraus and Lilienfeld, 1959; Joseph and Syme, 1982) , but this may be particularly true for men (Young et al., 1963, Rees and Lutkins, 1967; Parkes et al., 1969; Ward, 1976; Jacobs and Ostfeld, 1977; Bowling, 1987) , and for age groups younger than 60 years (Jacobs and Ostfeld, 1977; Seeman et al., 1987) . In most studies, however, there has been no clear association between marital status and survival among cancer patients (Jacobs and Ostfeld, 1977; Koskenvuo et al., 1979 , Mellstr0m et al., 1982 Jones and Goldblatt, 1986; Kaprio et al., 1987) . Nonetheless, a link has been proposed between stress due to life change events such as widowhood or divorce and susceptibility and prognosis of cancer through immunosuppressive and neuroendocrine pathways (Marx, 1985; Hilakivi-Clarke et al., 1993) . In addition, Hislop et al. (1987) hypothesised that survival may be longer in women who have strong ties with family and friends, and it has been shown (Gove, 1973; Jones and Goldblatt, 1986 ) that parity is associated with reduced mortality, and this protective effect of having children may persist into widowhood. Funch and Marshall (1983) have shown that bereavement and divorce which occur before the diagnosis of breast cancer are associated with reduced survival. This finding was supported by Forsen (1991) (Lund, 1981 We analysed the data using chi-square statistics to test differences in stage at diagnosis between marital groups, and used Kaplan-Meier analysis (Altman, 1991) to test differences in survival between groups (Peto et al., 1977) . The Cox regression model (Altman, 1991) was used in the multivariate analysis, to control for potentially confounding factors.
Results
For all cancers (Table I) , widows had a nrsk of dying nearly identical to married women (hazard ratio= 1.01, 95% CI 0.82-1.34), after adjustment for age and stage at diagnosis, in contrast to divorced women who had a hazard ratio of 1.17 (95% CI 1.07-1.27). The Kaplan-Meier survival curves for the respective categories of marital status are illustrated in Figure 1 .
Except for colorectal cancer, the survival of widows did not differ from that of married women for any cancer site. For colorectal cancer, widows had a hazard ratio of 2.19 (95% CI 1.29-3.71), after adjustment for age and stage at diagnosis. Among divorced women, the adjusted hazard ratio for breast cancer was 1.20 (95% CI 1.00-1.44), for lung cancer it was 1.33 (95% CI 0.98-1.80) and for cervical cancer the hazard ratio was 1.25 (95% CI 0.99-1.57). We explored whether the time interval between life change (divorce or widowhood) and the diagnosis of cancer was related to survival, but these results were no different from the results already described (Table II) . The major strength of this study is a complete follow-up in a total population of women with cancer. Among widows, total survival was identical to the survival of married women but for colorectal cancer case fatality was increased 2-fold in widows compared with married women. Among divorced women, the overall increase in case fatality was 17%, but this was confined to cancer of the breast, cervix and lung.
In studies based on vital statistics, the widowed have higher overall mortality than the married, but this has typically been shown in younger age groups (Gove, 1973) .
among males (Parkes et al., 1969) and for diseases other than cancer (Gove, 1973; Susser, 1981; Joseph and Syme, 1982) . In prospective studies, there has not been a clear excess in total mortality among the widowed (Young et al., 1963: Rees and Lutkins, 1967; Ward, 1976; Helsing and Szklo, 1981; Mellstr0m et al., 1982) , and for cancer prospective studies have been inconclusive. Koskenvuo et al. (1979) found that divorced and single women had the highest total mortality, but for cancer the differences were small. Jones and Goldblatt (1986) analysed cancer mortality following widowhood in 1% of the England and Wales 1971 census population, but found no increased post-bereavement mortality for either sex.
In a 10 year follow-up. widows had a shorter survival from breast cancer than married women, after adjustment for age. stage. socioeconomic status and delay in seeking treatment (Neale et al., 1986) , but other studies (Forsen, 1991; Ewertz. 1993) have not confirmed this association. Age and stage at diagnosis are factors of general prognostic importance. and these were taken into account in our study. One breast cancer study (Nayeri et al., 1992) found that marred women were more likely to have an early diagnosis than other marital groups. We found that divorced women had an increased case fatality of breast cancer, after adjustment for age and stage. Stage 1 is however a wide category in the classification of the Cancer Registry. including tumours of all sizes without lymph node metastasis. Therefore, tumour size within stage 1 may be heterogeneously distributed between married and divorced cases, which may preclude close control of differences in tumour size. Consequently. it is possible that the reduced survival among divorced women may be attributable to a larger tumour at diagnosis in this group of breast cancer patients.
We also found an increased case fatality for cervical cancer among divorced women. At diagnosis, 23.3% of divorced women had stage 1 disease compared with 31.7% of married women (P= 0.03). and a higher proportion of divorced women had advanced disease (P=0.02). After adjustment for these differences. however, a 25% increased death rate persisted among divorced women with cervical cancer, and this corresponds to the findings of Murphy et al. (1993) .
For lung cancer, it has been suggested that married patients have longer survival owing to earlier stage at diagnosis (Ganz et al.. 1991) . After adjustment for age and stage at diagnosis. divorced women in our study had a 30% increased risk. and widows had a risk of dying identical to married women.
The prognosis of colorectal cancer largely depends on early detection and skilled surgery (Kronborg, 1993) . Kato et al. (1992) found that single women, but not divorced or widowed women had shorter survival from colorectal cancer than the married. In our study, stage was uniformly distributed between marital groups, but for widowed patients with colorectal cancer we found an unexpected 2-fold increased risk of dying compared with married women. This association could be a result of chance, however. because of the many statistical comparisons.
Hislop et al. (1987) hypothesised that survival may be longer in women who have established strong emotional ties with family and friends. Studies have suggested (Gove, 1973; Jones and Goldblatt, 1986 ) that having children may be .protective' for total survival, and this effect may persist into widowhood. We found that cancer patients with children had an overall 20% lower risk of dying than nulliparous women.
With the exception of ovarian cancer, in which the risk of dying was higher among parous than nulliparous women, a lower hazard ratio was found among parous women for all the sites of cancer that we could analyse. We can offer no explanation for the increased death rate among parous women with ovarian cancer, and it may be questionable that the social support hypothesis applies to the finding that parous women have a lower risk of dying than nulliparous women for the other malignancies that could be studied. Parity is an important predictor of the risk and mortality of a number of cancers, and its effect has often been explained in terms of indicating certain hormonal influences. It is less clear that parity may be of similar importance for the prognosis (survival) of cancer, but as an alternative to the social support hypothesis our findings may suggest that parity, as a proxy indicator of endogenous hormones, may be an important predictor of cancer outcomes.
The question has also been raised that the time interval between life change event (divorce or widowhood) and the diagnosis of cancer may be related to survival (Kaprio et al., 1987) . We explored this question, but found no evidence of any time-related pattern regarding time since the event and survival from cancer.
Some studies have shown a positive association between socioeconomic status and survival (Farley and Flannery, 1989; Forsen, 1991; Kogevinas et al., 1991) , and attributed the beneficial effect of marriage to higher socioeconomic status and better medical treatment. Socioeconomic differences may also reflect differences in stage at diagnosis, host resistance, tumour characteristics and time of diagnosis. However, the egalitarian character of the Norwegian health system makes it unlikely that different treatment opportunities between manrtal groups play a major role in our results.
One limitation in our study may be the lack of information on cause-specific death. Since the participants are still in middle age, it may be assumed that most deaths would be caused by the cancer, and not be due to other causes. This is in agreement with Tretli et al. (1990) , who found that the difference between the number of observed and expected deaths among middle-aged Norwegian breast cancer patients was negligible. Another limitation is the lack of information about cohabitation. Some cohabiting women will therefore be classified as unmarried and, hence, be excluded from the analysis.
Overall, we found that divorced women with cancer had a slightly worse prognosis than married and widowed women. The clearest site-specific result was that widows had an increased death rate from colorectal cancer. Women with children had a generally better prognosis than nulliparous women, and this result may favour the social support hypothesis. Alternatively, it could be attributed to biological effects of parity. For cancers of poor prognosis or advanced stage (Kogevinas et al., 1991; Bj0rge et al., 1993) 
